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= 1 ' Prowde abrlé‘f-overwew of the use of
satelllte derived datasets in the NEFSC

2) Show how these data have been made -
accessible and used for Protected Species
Bycatch Estimation and Management -

R —



(Probability)

% 0.0 02 04 0.6

Ocean Color &
Thermal Sensors

Clouds ?7??

Region Good Data
Nearshore ~ 2.5 days
Outer Shelf ~4 days

atellite Sensors:
Good ecosystem
monitoring method
for this region

B (Cloud Probability

based on 4,845
SeaWiFS scenes
Sep.1997-Jan 2006
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. 0 0 15 20 25 30 34
nultiple satellite e .

’to remove clouds SST
Sources include:

Pathfinder Aug 01’ 2002
(AVHRR), MODIS | Sasls0)

Aqua, MODIS
Terra, and GOES

Credit: J. O’ Reilly, C. Orphanides, T. Ducas, and G.Wood






OceanoghiaphiciandiERVvironmente
DENIES

Sea Surface :I'-emperature (SST)
~ . Surface Chlorophyll a
* Productivity Model

Oceanographic Fronts - o
 Frontal Strength (gradient) I R
* Frontal Direction

ﬂwmetricdata
ottom De p‘ih




~ SomeNEFSC Uses of Satellite Data:
- =-Pefinitien-of-ecological sub-units

= Development of productivity model

— Input into EMAX (Energy Modeling and Analysis
eXercise) ecological modeling program

— Input into ECoS (Eastern Continental Shelf Carbon
Budget)

ﬁalysis of ic,Herring Ei T T—
Me ﬂ'ysis of Northern Shrimp Fishery

= Protected Species Analysis




. e e Y o r*sr-)
NEFSCFSH

:;:I?-r-otected_Spemes Branch :

= Development of tools to link satellite data with
fisheries datasets

= Analysis of turtle bycatch in longlines

= Bycatch estimates of turtle bycatch in bottom trawl
and scallop dredge fisheries

* . —
ﬂsatch estimates of cetacea rawl fisheress s
Isti INne mammal abundance surveys

= Habitat investigations




SIHES)

. 1. Download Satellite Data
2. Make composite satellite images (using IDL)
3.Convert Images to ArcGIS ready format (using IDL)

4. Read images into an ArcGIS raster format (with
ArcGIS)

proper map projections (with ArcGIS) S ——

Ing locations using

custom tools




Retrieve Satellite Data for Fishing Point Locations

Select Shapefile and Raster Locations

Fishing Point Location:

Browse forPoint Shapefile

SST S-day Raster Location: I E:\SatDatal55T\MergedirastersicompSNEC|2004

Browse for Satellite Folder

SST Climatolgy Raster Location: | E:\SatData\SSTVIPL_Climatologyirasters\NEC

Browse for Satellite Folder

SST Fronts S5-day Raster Location: I E:\SatData\Fronts\SST_Fronts\Sd_Slope_D\2004

Browse for Satellite Folder

Chlorophyll 5-day Raster Location: I E:\SatData\Chlor\Mergedirasters\NEC\compS_04

Browse for Satellite Folder

Select Output Data

55T

[ 55T - 5-day Composites - Point Locations

[ 55T - 5-day Composites - 3x3 cell median

[ 55T - Climatology - Point Locations

[ 85T - Climatology - 3x3 cell median

Chlorophyll

I Chlorophyll - 5-day Composites - Point Locations

Front Estimation (SST Difference)

I Front Estimation (From S-day SST) - Point Locations

Help

Quit

Orested by Chris Orphanides, NOAA Fisheries, Protected Species Branch, 2006

Select Fishing
Location Shapefile

Default locations
of Satellite Data
provided

Specify Desired
Products
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[ Attributes of Midwater Trawl (2000-2004)
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Polygons representing
longline sets are plotted and
overlaid onto satellite
imagery or other imagery.
The values within these
polygons, representing
temperature for example, are
extracted.

he right are two
20ns representm

sresent the begin set, end
set, begin haul, and end haul
locations.




% experimentation_map_document.mxd - ArcMap - ArcYiew - 15’ | ll

J File Edit View Insert Selection Tools Window Help
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Example ofi SeaWiES Chlorephyll Image
Corresooridirig Lorigliria St
De=camngsr 2001

-~ _

Close up of
set sampled

=

SeaWiF$S Chlorophyll (mg/m?)
Arc Set ID Mean Min Max Range Std Dev
200133606W01  0.8529 0.1689 16.861 16.6919 1.5044

Wtz B of,

Fishing set from December 2, 2001 shown as a red SeaWiFS chlorophyll characteristics for longline set
polygon overlaid over a December 4, 2001 single- on December 2nd of 2000.

day SeaWiFS chlorophyll image.



(using volygars ra

= For each
longline set

~ = Range

|‘ _— . 5id. Dev. |
n ‘Es tHe original data in the observer database such

as number of lightsticks, set time and haul, fish
caught, etc.




#atltude ~ = Frontal Strength

* | ongitude = |unar Cycle
= Day of Year = Canyons -
= Depth = Soak Time
= Bottom Slope = \Watermass
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Longline Jurtle Bycatch Analysis

. Occupled shallower waters aan
the average longline set in the NEC
region (500 - 1200 m)

» Preference for the shelf break north

of 39° latitude, particularly in the
fall

* Primarily associated with northern
edges of warm core rings and the
shelf/slope front

* Preference for fishing areas over
submarine canyons

» Showed no distinction from
ongline sets with respect to bottom

slope chlorophyll levels, or

perceived frontal strength

Majority of loggerhead population is likely concentrated along the mid-
continental shelf, inshore and south of the majority of longlining effort



Lorniglirle Turtle Bycziicr Arlellysis

SR e = ——— —
— e T — R

500 Kilometers



Loggerhead Bottomiawl Bycatch VMoedeling

e

— ———

—— i

- R — —

~ October Loggerhead Bycatch December Loggerhead Bycatch

Loggerhead distribution shifts with seasonal temperature changes

Bycatch estimate modeling by Kimberly Murray



Sea Scallop Dredge
urile Bycaicn Wodslirg

Predicted Bycatch Rates of Loggerhead Turtles in the Mid-Atlantic Sea Scallop Dredge Fishery, June - November 2004

75°0'0"W

74°0'0"W 73°00"W 72°0'0"W 71°00"W

Predicted Rates
<VALUE>

I o.0ooo00
0.00007
[ ooo022
[ ooo03s
I o.00103

50m hathymetry
70m bathymetry
—— 200mbathy

~41°0'0"N

-40°0'0"N

-39°0'0"N

-35°0'0"N

37 °0'0"N

T T
72°0'0"W 71°00"W

Image courtesy of Kimberly Murray
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Bycatehvodeling:
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41°N - it

Pennsylvania |
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Model in development found bottom
slope to be a significant factor for
predicting bycatch of cetaceans in
mid-water trawl fisheries.

3 eas of steep bottom slope had

e higher rates of bycatch, and likely
3 Type of bottom siope serve as a proxy for other

-------- S O saiowsiope [ oceanographic factors.

| @  Steepslope
S
’ T - T T T T T ; T Images courtesy of Debra Palka

"Legend




Model in development found
bottom depth to be a significant
factor for predicting bycatch.

Pilot Whale bycatch in the trawl
fishery

Model in development found
bottom slope to be a significant
icting bycatch.

Model in development found SST
and Depth to be a significant
factor for predicting bycatch.




MarineMammal.Survey.Data

. F

* Maps of SST
used to guide

shipboard marine
mammal surveys.

* Primarily looking
for frontal regions

« Points show

1




Marine Mammal, Sunrvey.Data

— = heaked

Marine Mammals i - UINiderl cU dOIpy
Summer (June-July 2004 grampus "k-’e-l eC.Les,
humpback -
e common dolphin
J0s AN e £ e and possibly
£ in.sei .
- spermm bottlenose dolphins
a dwarf sperm
S bottlenose
= uid.dolphin
2 uid.largewh
a kogia
§ -+ spotted
“Can pygmy sperm
o striped
£
- Common
Dolphin
s Bottlenose«
Dolphin

Identification of unidentified animals

in abundance survey using SST

Image courtesy of Debra Palka



Other Current. and, Euture, Projects
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= Examlnlng p0331ble Imk—between sea turtle bycatch and '
- highiinter-annual variability in summer chlorophyll off the

coast of New Jersey

= Examining sea turtle bycatch distribution across multiple
fisheries relative to a number of environmental variables -
(including SST, chlorophyll, oceanographic fronts,
bathymetric features, bottom temps, water column
stratification, etc.)

ﬂﬁbutlon of satellite tagged leatherbacks relativetos
eanogra
' porpoise gilinet bycatch model




SUrrlrrlElrYy

= telhtedata |sJoe|ng used effectwe y|n~ —
particularly with protected species. However, it could
be made much more user-friendly.

2) Due to dynamic ocean and cloud cover, downloadable
3 and 5 day satellite data composites would be very
useful.

3) Providing data in a GIS-ready format would facilitate
use by fisheries scientists.

r P~ st
roviding tool, ideally online, for evingdataifrem..
ﬁa'tellite -ser-ieﬂfch mode for
ShI

g 10CAtlonNs and areas




& 0BIS-SEAMAP Map Service V2.0 - Mozilla Firefox

File Edit ‘iew
p & | P
@D H30Q

’ Getting Started L;' Latest Headlines

€D OBIS-SEAMAP

[FLeGenD | o TooLs

Manage

]

]

EE

Go  Bookmarks Tools Help

2 http:fjseamap.env.duke.edujmapservicefonlinemap/oms_main_v2.phtml

OBIS-SEAMAP Map Service
Tip: To change the projection, switch to [Tools] tab and
click [Projection].

[a Nav 'z rox
Zoom Factor|2 |@\| Q@ X4 I O % & Switchto Pacific centric

v

240 480 720 960 1200 km

ojection: Wes 847 Geographic

This service is tested for Intermet Explorer 6.0, FireFox 1.0 and Netscape 7.1.
It ray not be properly displayed for older versions.

> . | |3 Incidental Take Reports | Q Inbox for corphani@. vtr3404obsy - Notepad @ Microsoft PowerPaint ... H sole.v\

InformatlonSysTem S‘patlal
Ecological Analysis of
Megavertebrate Populations

Example —
Satellite tracked
sea turtles over 8-
day chlorophyli
image

eveloping online mapping |
capabilities, mapping marine
data over satellite data

Source: http://
seamap.env.duke.edu/
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Satellitediiackine@andiAnalysis
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STAT is an onllne tool for linking

) and Analysis Tool

" satellite data to satellite-tagged

nELEERINES

In their words: ‘An integrated
system for archiving, analyzing, and
mapping, marine vertebrate satellite

- | tracking data’ - N

@gﬁ@@—"‘ —

Published in Marine Ecological Progress Series by M.S. Coyne and
B.J. Godley (www.int-res.com/articles/feature/m301p001.pdf)

More information can be found on seaturtle.org and specifically at:
www.seaturtle.org/STAT.pdf




~  Special Thanks to:

——
Cara Wilson for inviting me to present, and to

Jay O’ Reilly, Debra Palka, Kimberly Murray,
Marjorie Rossman for their contributions to

this presentation.




PSB is also
investigating
loggerhead bycatch
relative to

oceanographic
fronts

Turtle Bycatch in Scallop Dredge Gear,
Oct 1-10, 2001-2004
@ turtle bycatch
— SOmbathy
— T0mbathy
mt2004275
Value

B Lovv: 0.0000C




Leatherback Migration

l'a- "-R'

Turtles tagged by Molly
Lutcavage, et al.




Leatherback and Loggerhead Distribution by
Temperature

W |eatherbacks
O Loggerheads

585960 6162 63 64 6566 67 68 69 70 71 72 73 74 75
Temperature (F)

from 1990-2000

2001 sets that caught loggerheads from days
248 to 256




